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^mbodmeneofthepresa,, invention This diairr... • . ^'"'^ 

^^^'^^^^^"^'^■g-' fixed, hving, and dead ceUs, and cell portiom A 
images are acquired 1 001 Th.c« • Portions. As shown, 



A> page 45, please replace the paragt^H beginning at line 21 , H 

Mowing: ^^"""23 and ending at I,ne 28 with the 



An example of a MatLab program called "AnalyseDNA" that 

unlimited number of images ■ ^ ^ input an 

"I miages, identifies mdividual nhi^rto ,„ *u 

on either their int^n^it," u ^ based 

"™.e. oCht:r. It °r - a 

been noted "«ch ha. 



-.rr,rr,ztz:'r:;::*r~""--» 

3'. 2001, Applicant, acknowledge , ha, the r « December 
has been withd^wn and a>, Pt^^ntly pending .CriT"' "^'^ ^""^ 
b^en rejected. Clatas 15 and 19-28 have be ™' """^ Claims 1-44 have 

and 29-44 are pending. Oaints 1-14, ,6-,8, 
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Thi. amcndmen, is .o exp«ii„ p„sccudo„ and *ould „o, be c<.„sm.cd ^ acauiesocnc. 
the teure. The comments in the Office acHon are now address»l in turn. 



Rejections under 35 U.S.C, §112 

CIaimsl-l5atid29-39 have beenrejected under 35USC6n? .... a 
being indefinite for allegedly failing to oart^V , , ^■^•^ ^^ second paragraph, as 

matter of th. , .7 '"^"^^^'^ ^»^J-ct 

m tter of the .nven.on. More specfically, the Examiner has expressed _ regard^ the 

~tha.s forthephrase "theplate-inciai. I, Clai. n 

Cla..s 1 -'i^^, Apphcantshaveantendedtheclaimsheretoaddressthese™ ' 
Apphca..ts respectfully maintain that antecedent ba.is for the phrase "the plate" in Clain. 1 1 
be found in line 2 of the claim. ^ ^ ^ 

cells" j^irrrr^^^^^ 

Cla.. 6^ Apphcants have an^ended these Claims to address ..e Bxa..^^^ 
Apphcants respectfully request that the rejection be withdrawn. 

Rejections under 35 U.S.C. § 102 
Claims 1 i-14 and 16-28 have been rejected under 35 U S C 6 . • 

by U.S. Patent No. 5 733 721 C^^^.^ V ^ ^ ^'""^ anticipated 

5,733,721 ( Hemstreet"). The rejection is respectfully traversed 

Genentech, Inc., 927 F 2d T i re j ^. , '-^^urcn rain. v. 

Hemstrcet does not tr,.h ■ ^PP'^'^^'s ™bn,it that 

ircei aoes not teach every element of the claims- Ihereforp .h« ,h- ■ 

herein, is no, anticipated by Hemstree.. ^^^^ 

Hemstrecl is cited as teaching a fhiorescence imaging system with ft, . r 
digital analysis ofthe cellular images Hemstreeti.,, ^ of 
retrieval and the evaluation of the^alnW *° »<■ 

Hemstreet laclcs specific " ! 7 " 

■aclcs spectilcs tega.^ Ote illuminadon system ^ is used in the imaging system 
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The present invention provides a system for capturing images of cells or cell structures as 
well as related systems for acquiring knowledge from cellular information and databases 
therefor. The systems of the invention are capable of analyzing a plurality of cells. 
Significantly, it was found that improved images could be obtained if a liquid light <a»ide was 
used as the illumination apparat... Such a liquid light guide provides for a relatively unifonn 
illummation of the cells which is advantageous when one wants to capture an image of the cells 
As noted ,n the Specification at page 16, a liquid light guide has less than about 30% 
transmission loss of the light at remote locations. 

Hemstreet does not teach or suggest the use of a liquid light guide for illuminating cells 
for subsequent image capture. As the Examiner has noted. Hemstreet is silent as to how to 
illumiTiate cells. 

As the elements of Hemstreet are not the same as those presently claimed, Apphcants 
submit that Hemstreet does not anticipate the pending claims and respectfully request that this 
rejection be withdrawn. 
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Rejections under 35 U.S.C- § 103 
Claim. 1-6, 8.2S, 40, and 42-44 have been r^^^ ^d=r 35 U.S.C. 1 03(a) a= being 
unpate„,ableoverHem.ttee,inviewofSu.herla„d«»/. U.S.PaientNo 4818 710 
(••Sutherland"), m addition, the claims be™ rejected .urfa, 35 U.S.C. 1 03(a) as being 

:~^°r " ^ ^ ofBalch US. Paten. No. 

U.S. Paent No. 5,287,272. Thi. rejection is t^ctmiy traversed 

Hcmstrect is cited as above. Sutherland is cited as teaching a Uquid light guide 

..lmn.na„on system for use with nncroscope shdc samples. Ealch is said to descHbe tite use of 
™bo,,c anns ^^^^ ^^^^^^ ^ 

. holdmg flra. automation of a manual method is obvious. Rutenberg is said to descHbe «,e use 
of barcodes on assay items. 

As discussed above, the p,.,e„. i„vend„„ is down to a system for capnrnng images of 
: rr'"'^ a l„u,d agh. ^ide. Other elements of «.e system include an ima^ capmr" 
dcv.ce, an .mage process.ng device, and database stooge device. Other embodiments include an 
ma,e cap^ng device, an iUumination apparan., a robo«c arm, and software for analysing ^ 
■mages and chaiactedzing the features. * 

The shor«=onnngsofHemstr.et have discussed above. SuBterland does no. t^fy these 

LllZ T ^'■^"^"--i™ "ash lamp. The analyUcal cell or 

uve«e ,s based on am.cn,scope slide waveguide syst». See Su««,and a. column P, hnes .8- 

9, 20-21. An mdex matdnng oil is used between the microscope slide and the cuvette 7 
Two.,uarter ..und silica pHsms ,6 and 1 7 fotm the sides of «,e oi, reservoir. See Su«,orrd at 
column , hues 25-27. Thus, the "liquid light guide" taught by S„«,erland is an 011-^,^1 
reserv„„ fo^ed by a cuvette, a microscope slide, and two sUica prisms 

in contra, to Sutherland, the preset specificad„„ states at page .6 that the Ugh. guide is 
u,tably seleced .o have a^.,W. member, which can be used to place lamp sou.e 1 a 

-,/; A, u ^ '"«'"^«««^bodiments, the light 

pC^^^'"'""'""""™""''""""'--""-"-'-"—^ 

^' "'f 7« fl-*",. U,uid hgh. ^de Of claimed mvenfon and the rigid 

1.^. gu,de Of Sutherland .s ii«hcr highlighted by d.e purposes of .wo li,uid guides Z 
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specifically, the flexible liquid light guide of the instant invention serves to insulate the imaging 
device from any vibration from the lamp assembly. The purpose of the Sutherland light guide is 
to eliminate the need for specially polished, optically flat waveguide faces. Applicants submit 
that a flexible light guide (as used m the instant application) would not accomplish this puipose. 

Neither Hemstreet nor Sutherland, either alone or in combination, teach the use of a 
flexible liquid light guide in an image capturing system. None of the secondary references cure 
the lack of suggestion of the primary reference(s) to use a flexible liquid light guide in an image 
capturing system. 

For these reasons, withdrawal of the rejections is respectfiilly requested. 

Objections to the Specification and Claims 
The specification and claims have been objected to because of various informalities. 
Applicants have amended the specification and claims as necessary to address the Examiner's 
concerns. In response to the Notice of Non-Compliant Amendment, Applicants have included a 
clean version of the replacement paragraphs. 

Concliisloi^ 

The AppUcant respectfully maintains that all pending claims are in condition for 
allowance. Therefore, the Applicant respectfully requests a Notice of Allowance for this 
Application from the Examiner. Should any unresolved issues remain, the Examiner is 
encouraged to contact the undersigned at the telephone number provided below. 

Respectfully submitted, 

BEYER WEAVER & THOMAS, LLP 




Lauren L. Stevens 
Reg. No. 36,691 



P.O. Box 778 

Berkeley, CA 94704-0778 

(650)961-8300 



11 

6T/5T-d 10£8 T96 059 SblNDHl "2 HBTiidBh Pir:TT ppiw?-pct-kim r 



MARKED UP VERSION OF AMENDED CLAIMS 

1 . (Amended) A system for capturing images of cells or eel] structures the 

system comprising: 

a cell holder comprising a plurality of sites in a spatial orientation, each of the 
sues being capable of holding a plurality of cells to be imaged; 

an image capturing device coupled to the cell holder, the image capture device 
being adapted to capture at least one image in at least one of the plurality of sites; 

an illumination apparatus comprising a hquid hght guide loupled to the 

[platel .mjim^ for highlightmg fl.e plurality of .i t^ [the plurahty of cells] in a relatively 
even spatial manner for image capturing puiposes; 

an image processing device coupled to the image capturing device, the ima<.e 
capturmg device being adapted to convert the in.age into a digital representation- and ^ 

a database storage device comprising a database management element coupled to 
the image capturing device, the database storage device being adapted to retrieve the digital 
representation of the image from the image processing device and storing the digital 
representation. 

3. (Am«id«i) The system ofclami I wherein the illmmnationappamtus 

be transmitted to the image capturing device. 

6. (Amended) The system of clahn 1 wherein the image capturing device 
composes a magnification of at least IX [and, ^ greater to capture ^c imag! of L site 

8. (Amended) The system of claim 1 wherein die liquid hght guide is 

ch_ 

the illummation apparatus to be transferred to the image capturing device. 
1 1 . (Amended) A database system comprising: 

a plate comprising a plurality of sites in a spatial orientation, each of the sites 



being capable of holding a plurahty of ceUs to be 



imaged; 
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nitiminatinp the plHrri'tvIfrfi ] ^ ^^ i»i a ^«>Lr ^"--" 

an image capturing device to capture a plurality of images of at least one of the 
sites, the image capturing device coupled to the plate; 

an image processing device to combine a first image and a second image from the 
plurality of images, the image processing device coupled to the image capturing device, tlie 
image processing device being adapted to form a plurality of respective features of the plurality 
of images; and 

a database storage device comprising a database management element coupled to 
the image processing device, the database storage device being adapted to retrieve the plurality 
of features and store the plurality of features. 

1 4. (Amended) The system of claim 1 1 wherein the image capturing device 
comprises a magnification of at least IX [and] ai greater to capture the plurality of images of the 
cells. 



1 6. (Amended) A system for capturing cellular information from a 
population of cells, the system comprising: 

an image acquisition system comprising a charged coupled camera adapted to 
capture an image of a plurality of manipulated cells, the illumination apparatus providing for an 
acquisition of the image of the plurality of manipulated cells; 

an illumination apparatus comprisinfr a flfx\M^ n^u^ p,..-^^ coupled to the 
rniage acquisition system for highlighting the plurality of manipulated cells; and 

a database system coupled to the image acquisition system, the database system 
being adapted to be populated with information of tlie image of the pluraUty of manipulated 
cells; 

wherein the information comprises a plurality of descriptors, each of the 
desciptors comprising a plurality of features, each of the features corresponding to a ceUular or 
subcellular component from the plurality of manipulated cells. 

1 8. (Amended) The system of claim 16 wherein each of the features 
provides a characteristic selected from at least a count, area, perimeter, length, breadth fiber 
length, fiber breadth, shape factor, elliptical form factor, imier radius, outer radius, mean radius. 
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cqu.valent radius, equivalent sphere volume, equivalent prolate volume, equivalent oblate 
volume, eqmvalent sphere surface, average intensity, total intensity, optical density, radial 
dispersion, texture difference, a population statistic value, and a spatial value of tlae ph^ality of 



manipulated cells. 



29. 



(Amended) A system for capturing images of cells or cell structures 
from multiple eel, holders, each comprising a plurality of sites in a spatial orientation, each of the 
sites being capable of holding a plurality of ceUs to be imaged, the system comprising- 

an image capturing device coupled to the cell holder, the image capturing device being 
adapted to capture at least one image in at least one of the plurality of sites; 

an illumination apparatus comprising a fls^dbk hquid light guide'coupled to the (platej 
^^lUmld^r for highlighting the plurality of cells in a relatively even spatial manner for image 
capturing purposes; 

a robot arm for automatically collecting multiple of said cell holder, to facilitate capture 
of the images of the cells or cell structures from said multiple cell holders; and 

software that analyzes tlie images and characterizing features of the cells or cell 
StRictures m the images. 
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MARKED UP VERSION OF AMENDED SPECIFICATION 



At page 1 , please replace the section entitled "CROSS-REFERENCES TO RELATED 
APPLICATIONS" with the following: 

The following commonly-owned co-pending applications, including this one, are 
being filed concurrently and the others are hereby incorporated by reference in their entirety for 
all purposes: 

1. U.S. Patent AppUcation Serial No. [ ] 09/310.879 . James H. 

Sabry, et. al., titled, "A DATABASE METHOD FOR PREDICTIVE CELLULAR 
BIOINFORMATICS," [(Attorney Docket Number 19681-OOOlOOUS)]; 

2. U.S. Patent Apphcation Serial No. [ 09/311.890 . James H. 

Sabry, et. al., titled, "A DATABASE SYSTEM FOR PREDICTIVE CELLULAR 
BIOINFORMATICS," [(Attorney Docket Number 19681'000200US)J; 

3. U.S. Patent Application Serial No. ( ] 60/134.104 Cynthia L. 

Adams, et. al., titled, "A DATABASE SYSTEM AND USER INTERFACE FOR PREDICTIVE 
CELLULAR BIOINFORMATICS," [(Attorney Docket Number 1968I-000300US)]; and 

4. U.S. Patent Apphcation Serial No. [ J 09/311.996 . Eugeni A. 

Vaisberg, et. al., titled, "A DATABASE SYSTEM INCLUDING COMPUTER CODE FOR 
PREDICTIVE CELLULAR BIOINFORMATICS," [(Attorney Docket Number 19681- 
000400US)]. 

At page 6, please replace the section entitled "BRIEF DESCRIPTION OF THE DRAWINGS" 
with the following: 

Fig. 1 is a simplified system diagram of a cellalar knowleriy«v-based .system 
according to an embodiment according to the present invention; 

[Figs. 1 A-IB are more detailed diagrams of database systems according to 
embodiments of the present invention] 

Fig- 1 A is a simplified diagram of a d atabase system 1000 according to an 
embodim ent of the present invention; 

Fig. IP 15 a simplified diagram of a database s ystem eng ine 2000 accnrit^^^ 
an embodiment of thft present inv<>nt.>n- 
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Fig. 2 is a simplified block diagram according to an alternative embodiment 
according to the present invention; 

Fip. 3 is a simnlinecl diagram of a processor or computing device 13: 
Fig« 4 is a simplified diagram of an imag in g system 200 according to aj i 

^tpbodiment of thg pr?g?nt iavgntira; 

Fig, 5 is a more detailed diagram of an imaging system 200 accord inf y to an 
embodiment of the present invention with the present embodiment of the imaging system 
being sho wn in Figs, 5A and 5B: 

Fig, 6 is a simplified diagram 600 of a cleaning and dispensing system 
according to an embodiment of the present invention^ 

Fig. 7A illustrates a representative block How diagram of simplified process 
steps of a method for determining properties of a manipulation based upon effects of the 
manipulation on oncor more portions of one or more ce^js in a particular embodiment 
according tn the pres ent invention: 

Fig- 7B illustrates a representative block flow diagram of simplified process 
steps for determinin g one or more descriptors of a state in the portions of the cells in the 
presence of the manipulation of step 704 of Fig, 7A in a particular embodiment according 
to the present invention: 

Fig- 7C illustrates a repre^sentative block flow diagram of simplified process 
st gps for Qbtnining images of cell PorHons of step 712 of Fig, 7B in a particular embodimeipt 
according to the pres ent invention. 

Fig. 7D illustrates a repres entative block flow diagram of simplified process 
Steps for processing digitized representation s of step 716 of Fig, 7B in a particular 
embodiment according to the p resent invention: 

Figt 7E illustrates a representative block flow diagram ofsimplified process 
steps for a nalvzipg image feature values to obtain descriptors of cell state of step 718 of Fig. 
IB in a particular embodiment according to the present invention; 

Fig. 7F illustrates a representative bloc k flow diagram ofsimplified process 
^tePS for a method of manning a manipulation of celk to a physiological characteristic in a 
particular_embodiment accordin g to the present invention; 

Fig- 7G illustrates a representative block flow diagram of a simplified p rocess 
$tep$ fpr a methpd for popqiating a database with manipulated biological cell information 
in a particular embodiment according to t h e present ixtvention: 
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fFigs, 3-6 are simplified diagrams of system elements according to embodiments 

of the present invention; 

Figs. 7 A-7G illustrate representative block diagrams of simplified process steps in 

a particular embodiment according to the present invention;] 

Fig. 8A-8F illustrate representative quantified descriptors of effects of 
manipulations on images of cells in a particular experiment ifyh^rfiin Fi P « S A shOTyS thg 
histogram for average intensity; Fig> 8B sko g ^s histngram data for the area of g^cb 9b\wt: 
Fig- 8C shows the scatter plot of the average intensity vs. the a rea of all of the objects; Fig, 
8D shows a graph where each type of cellular classificati on is delimited; FlPt 8E shft^VS a 
bar graph of the average and standard deviations of th e areas for each ■celLc^assificatlo^ 
type; Fig, 8F shows a bar graph of the average and standard deviatloixs of thp aver asLe 
intensities for each cel l classification tvpe: 

Fig. 9 illustrates example images for different types of morphologies in a 

particular experiment; 

Fig. 1 0 illustrates a distribution of various morphologies in a cell population 
responsive to drug concentration in a particular experiment; 

Fig. 1 1 illustrates a graph of quantified features of effects of manipulations on 

cells in a particular experiment; 

Fig. 12 illustrates effects of extemal agents on cells in a particular experiment; 

Fig. 1 3 illustrates 4 panels for each marker for a plurality of A549 cells in a 
particular experiment; 

Fig. 14 illustrates 4 panels for each marker for a plurality of OVCAR-3 cells in a 
particular experiment; 

Fig. 15 illustrates 4 panels for each marker for a pliu^ality of OVCAR-3 cells at 
20x in a particular experiment; 

Fig. 16 illustrates 4 panels for each marker for a plurality of OVCAR-3 cells at 
40x in a particular experiment; 

Fig, 17 illustrates a digital representation for a population module in a particular 
embodiment according to the present invention; and 

Fi g- 18 shows the results of c onversion of morphometric parameters intQ 
nucleic acid code and cInsteHng of the resn lting sequences using Neighbor Joining 
methods; 

Fi g- 19 shows another examp le of the generation of pseudo-seauences and 
clustering in a particular embodiment according to the present invention. 



17 




[Figs. 18-19 illustrate examples of the generation of pseudo-sequences and 
clustering in a particular embodiment according to the present invention.) 

At page 7, please replace the paragraph beginning on line 22 and ending on line 33 with the 
following: 

Fig. 1 A is a simplified diagram of a database system 1000 according to an 
embodiment of the present invention. This diagram is merely an example and 
should not limit the scope of the claims herein. One of ordinary skill in the art 
would recognize many other variations, modifications, and alternatives. Database 
system 1 000 includes a variety of techniques for processing images from 
biological cells, e.g., fixed, living, and dead cells, and cell portions. As shown, 
images are acquired 1001. These images can be from a single frame or multiple 
frames. As merely an example, an image processing system may analyze such 
images. An example of such an image processing system is described below, but 
should not be construed as limiting certain claims. A further example of 
processing techniques is described in more detail in U.S, Serial No, 09/311.890 

[ (Attomey Docket No. 19681-000200)], noted above. Each 

image is of a cell portion or a plurality of portions, which are digitized 
representation(s). 

At page 45, please replace the paragraph beginning at line 23 and ending at line 28 with the 
following: 

An example of a MatLab program called "AnalyseDNA" that takes as an input an 
unlimited number of images, identifies individual objects in these images based 
on either their intensities, or based on edge-detection algoritlmis, and extracts a 
number of morphological and intensity characteristics of these objects. A copy of 
this program is described in U.S. AppHcation Serial No. 09/310.879 
[ (Attorney Docket No. 19681-000100)], which has been noted. 
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